influenza B virus and adenovirus were each found in one case; all were cultured on nasopharyngeal aspirates. Aspiration was considered to be the underlying cause in five patients, two with epilepsy and one with pseudobulbar palsy. Five of the six deaths that occurred were in patients over 75 years of age and the other was 69. In four of the six the established causative organisms were Chlamydia sp (1) , K pneumoniae (1), and S aureus (2) . Patients On the basis of the findings of a prospective study of community acquired pneumonia in 25 British hospitals, the British Thoracic Society recommended that antibiotics should be given as early as possible and chosen always to cover Streptococcus pneumoniae and in addition Mycoplasma pneumoniae during outbreaks and Staphylococcus aureus during influenza epidemics.' Adults aged 74 years or more were not included in the study, though the elderly comprise a sizable proportion of adults admitted to our hospital with pneumonia. The study also developed a prognostic index that identified patients whose risk of death was 21 times greater than that of patients not satisfying the prognostic criteria.
A prospective study of all adults with community acquired pneumonia admitted to Waikato Hospital was therefore undertaken. We also prospectively assessed an index applied within 24 hours of admission in a group of adult patients, which included those over 74 years old. We based our investigation on the British Thoracic Society study, using the same microbiological criteria, though we also assessed the impact of Chlamydia species in the aetiology of pneumonia. Our intention was to develop a protocol of investigation and management, a key feature of which would be identification of high risk patients, early identification of causative organisms, and prognostic evaluation to guide treatment.
Methods
Pneumonia was defined as an acute respiratory illness with radiographic pulmonary shadowing that was at least segmental or present in more than one lobe and was neither pre-existing nor of other known cause. All patients admitted to a medical ward from February to November 1988 were eligible. Patients were excluded prospectively when pneumonia was not the main reason for hospital admission or was an expected terminal event, when the pneumonia was distal to bronchial obstruction due to a foreign body or neoplasm, or when it was due to Mycobacterium tuberculosis. Patients with bronchiectasis were included if the chest radiograph showed new consolidation.
Clinical data on the history of the illness, personal details, past medical history, alcohol intake, and cigarette consumption were recorded on standard forms. Clinical findings at admission were recorded by the admitting medical registrar.
The chest radiographs were later assessed by investigators CBM, RPGR, and LTC for the presence of consolidation in one lobe only or two or more lobes, of pleural effusion, and of cavitation. Antibiotic use was determined by the admitting physician. The number of days spent in hospital (three very elderly patients were subsequently transferred to a rehabilitation unit before hospital discharge), outcome, and clinically relevant complications were recorded. Arterial blood gas tensions (during the breathing of air); plasma concentrations of sodium, potassium, urea, and albumin; and a full blood count were obtained at admission.
The following microbiological tests were performed: two blood cultures, sputum examination (Gram staining, culture and sensitivity), pneumococcal antigen detection by latex agglutination (pH 7-2; Wellcome Diag- fluorescent antibody positive results were confirmed by the National Health Institute, Wellington, influenza A and B virus and adenovirus (CFT-Hoechst), Chlamydia species (Ipazyme) and Mycoplasma pneumoniae (CFT-Hoechst, gel-particle agglutinationSerodia). Coxiella burnetti does not occur naturally in New Zealand and was not sought.
Chlamydia species were sought by culture of nasopharyngeal aspirates in both Hela 229 and BGM cell lines and identified by using genus specific FITC labelled monoclonal antibodies (Bartel Diagnostics). Serological tests were developed with the new species Chlamydia pneumoniae (strain TWAR), obtained from the Washington Research Foundation, and Chlamydia trachomatis species LGV II as antigens. These were used to infect BGM cells to produce inclusion body antigen slides. Patients' serum was then screened by the indirect fluorescent antibody technique. Positive serological results were confirmed by Professor J T Grayston, University of Washington, on the basis of specific microimmunofluorescence.
The criteria for microbiological diagnosis are given in table 1.
In the British Thoracic Society study a prognostic index was developed by multiple regression analysis. A 21 fold increase in risk of death was present in patients with two or more of the following: supine diastolic blood pressure at admission 60 mm Hg or less, respiratory rate at admission 30/minute or more, plasma urea concentration greater than 7 0 mmol/l during the hospital stay. Confusion at admission could be substituted for raised plasma urea concentration, allowing immediate application of this index to patients at admission. Because we wanted an index that may be helpful in determining treatment we used plasma urea concentration determined on admission or in the first 24 hours, so that serum urea or confusion could be used as the third factor in the index.
Results

CLINICAL FINDINGS
Ninety two patients were studied during the 10 months of the survey. Ages ranged from The Chlamydia sp could not be passaged, so the strain could not be conclusively identified. The Of the 27 patients with no microbiological diagnoses, 10 had received antibiotics (37%) compared with 37 of the 65 (57%) in whom a diagnosis was made. This, however, includes 17 patients with M pneumoniae, 15 of whom had had antibiotics before admission, and among whom there were no dual diagnoses. Microbiological tests, particularly the tests for S pneumoniae, were incomplete in the 27 patients with no microbiological diagnosis. No sputum specimen was obtained from eight, the sputum specimen was not analysed for antigen in five, and no urinary antigen tests were done in nine. Many of these patients may have had pneumococcal infection, as 19 of the 30 patients with that diagnosis were found by sputum analysis.
Among the six who died no microbiological diagnosis was made in two; in one the diagnosis was made at necropsy (S aureus grown by culture of lung tissue), and the remaining three had definite diagnoses before death (K pneumoniae, S aureus, Chlamydia sp). There were no deaths due to S pneumoniae. Discussion This study, though based on that of the British Thoracic Society study,' differs in several respects. We wished to assess all cases of community acquired pneumonia admitted to our adult medical wards, so no age limits were set. Patients over 74 years of age made up one third of our survey group. The main difficulty experienced with respect to entry criteria for the very elderly was in determining whether pneumonia was the main reason for admission.
Elderly patients provided all the cases of Gram negative bacillary pneumonia other than those with H influenzae. Furthermore, eight of those over 74 resided in rest homes (these patients do not require 24 hour nursing, but are not fully independent). Two of the eight had Gram negative bacteriological diagnoses. The predilection for Gram negative bacillary pneumonia is well documented in elderly people23 and is related to oropharyngeal colonisation, particularly in association with diabetes and alcoholism4 and in those requiring institutional care.5
Despite inclusion of the very elderly, our modified prognostic index was found to be very useful, and is the outstanding feature of the study. Our modification allowed identification of high risk patients at admission. This high risk group may require a different treatment strategy or more invasive investigation, such as percutaneous lung aspiration or fibreoptic bronchoscopy, if mortality is to be improved.6
The early identification ofthe atypical organisms is difficult, with the possible exception of L pneumophila.7 The M pneumoniae specific IgM test may give a positive result in up to 86% of cases at the time of admission to hospital,8 but it remains negative in up to 15% of cases.' We found that the gel agglutination test, though not diagnostic at admission, was diagnostic by about the 10th day of the illness.
The yield of microbiological diagnoses (72%) in our study is similar to that in other published series,' 912 though less than that of a Nottingham series.'3 The results are very similar to those of the British Thoracic Society study'; this is in part at least because the diagnostic criteria used are identical, because by coincidence our study also included an outbreak of M pneumoniae, and because the use of antibiotics before hospital admission was very similar (51% here and 45% in the UK). Pneumococcal infection predominates in all studies, influenza A is always in the top three or four causes, and the incidence of Mpneumoniae fluctuates regularly in three to five year cyclical outbreaks. The high incidence of legionella pneumonia in Nottingham of 15%8 has apparently not persisted and constitutes 2-5% of cases of community acquired pneumonia. H influenzae is particularly associated with chronic lung disease, especially bronchiectasis, and whereas the British Thoracic Society study found no difference in incidence in chronic airflow obstruction, other studies suggest an increased incidence. ' Finally, a proportion of the mortality and morbidity of community acquired pneumonia may be avoided altogether by more widespread judicious use of influenza and pneumococcal vaccines. Of the 38 patients with definite or probable pneumococcal or influenzal infection in this study, 25 would have been eligible for vaccination against influenzal and pneumococcal disease.22 If both vaccines were 70% efficacious in reducing hospital admissions for these diseases, and if all 25 patients had received the vaccines, 17 admissions would have been prevented, a 19% reduction in admissions with pneumonia in this study. In previous surveys two thirds or more of patients with serious pneumococcal disease had been in hospital at least once three to five years before contracting pneumonia.22 Of our 30 patients with pneumococcal infection 17 had had an admission to hospital within the last five years and almost all of those had a chronic illness or were over the age of 65 years. 
